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Abstract 
The public transport sector in Tunisia has experienced economic, social and financial difficulties; the declining of the revenue 
shortfalls and the increase of public expenditure are the critical observed phenomenon. Our research is meant to discover the 
weaknesses, to find a practical solution and to improve the performance of the public transport sector by improving the 
performance of regional urban operators. For this reason, we have developed evaluation criteria to perform the step of 
comparisons between different operators working in similar conditions. We have used the method of multi-criteria decision, 
appointed, the method of Analytic Hierarchy Process. It is defined by combining the evaluation criteria in order to find the best 
performing public transport operator. 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
The field of road transport in Tunisia is very large, giving the diversity in institutional authorities and the 
different urban companies operators. The major concerns of the public operators converges for some theme for 
examples, ensuring the easy access to different functions of the city as well as the displacement of persons and 
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goods, reducing the individual motor vehicle transport and limiting the adverse traffic effect on human health. 
Therefore, the public urban transport has an important role to play in the implementation of these policies, but the 
public transport sector in Tunisia knows a series of very serious economic difficulties and financial crisis preventing 
the sustainable development. The performance analysis has become an essential element in the public transport 
companies. However, the performance concept is extended. It covers at the same time; the costs, the transport 
quality, the user satisfaction and the financial results. Also, the establishment of evaluation indicators and 
monitoring service utility helps us to ensure good governance in resources management and to control expenditure 
budget. In this context, we examined the scope and objectives of the transport policy in urban planning area, for the 
development of a model of competition between various regional public transport operators. This step is managed 
by specific decision tools appointed, the Analytic Hierarchy Process. 
2. Literature review  
The MCDM, Multi-Criteria Decision Making, was developed to facilitate the process of decision making. It is a 
discipline which has a relatively short history, about 40 years, and over 70 MCDM techniques have been developed, 
the most popular use in the transport sector, we have indicated, the methods with multi-attributes, such as (AHP, 
MAUT, MAVT, SMART, SMARTER, VISA) and methods of classification (PROMETHEE, ELECTRE). These 
methods have been designed to solve the problems of decision making. However, it is important to choose the most 
appropriate theory because the unsuitable method always leads to misleading and ineffective design decisions. So 
the choice of MCDM methods is a complex issue and should be handled with caution. 
Our research is essentially based on combining the various indicators applied in urban transport with to aim of 
finding the most efficient operator who exploits the road network. In the literature, we found a number of researches 
that have developed the problems of performance. Generally, it can be classified into three categories: 
environmental, social and economic. In addition, the performance analysis has been developed by several 
researchers, we mentioned (Nash, 2011)1 research, which measures the performance in the regional rail services, 
(Augustin & Walter, 2010; Hensher & Wallice, 2005)2,3 too, developed the performance problem for the bus 
networks. Similarly, many studies have dealt with the subject of performance for the public transport networks, we 
have indicated for example the study of (TRB, 2014)4 and (Ebola & Mazzulla, 2012)5. They proposed a good 
synthesis of the literature on measuring the public transport network performance. The proposed indicators covered 
different areas, the economic criteria (investment and operation management), the Service quality (availability, 
travel time, safety and reliability) and the impacts on the community (environment, urban development, the traffic 
congestion) (TRB, 2014)4. After a thorough analysis, we get an interesting summary on the measures the 
performance of public transport, it has been proposed by (Schlossberg, Meyer, dill, & Ma, 2013)6, in order to gather 
all these key indicators. Also, the quality of service undoubtedly provided the area with the largest number of 
available indicator, such as the frequency, reliability, comfort, speed, safety and availability (Eboli & Mazzulla 
2012; Sheth, Triantis & Teodorovic, 2007)5,7. In addition, the efficiency and effectiveness indicators of the public 
transport system must be taken into consideration, (FHWA, 2008)8 has developed the problem of measuring 
productivity, focusing on efficiency indicators and (Eboli & Mazzulla, 2011; Cinzia et al., 2015)9,10 have addressed 
the problems of effectiveness. 
AHP is a multi-criteria decision making (MCDM) method that helps the decision-maker facing a complex 
problem with multiple conflicting and subjective criteria. Several papers have compiled the AHP success stories in 
the field of transport. Specially, the performance analysis of public transport, we indicated for example, the research 
of (Lupo, 2013)11 for measuring the customer satisfaction analyses. We mentioned also, the research of (Katarzyna, 
2014)12 which studies the demand management used basic concepts of urban public transport integration. Also, the 
application of (Vaidya, 2014)13, they evaluated the relative performance of 26 public urban transportation 
organizations in India using various criteria. 
3. The issues and challenges in the transport sector: the need to improve the performance 
We will analyze in this part the issues and the challenges of the public transport sector in Tunisia. We will show 
also what are the problems and the failures of public transport operators found, despite the efforts done to improve 
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the performance. 
3.1. Increases atmospheric pollutants emitted by the transport public  
Energy consumption of transport sector in Tunisia is estimated at 32% of final national energy consumption. The 
road transport consumes approximately three quarters. After a comparison with the Mediterranean countries, we 
have checked, this figure is nobly high in comparison with south and east Mediterranean countries. This 
consumption produced a poor quality of life, which means that it caused a real deterioration of public health through 
increase of respiratory diseases and the worsening of cancer risks, etc. Moreover, according to the National Agency 
of Environmental Protection, the traffic of public transport would be responsible for at least 30% of the emissions of 
CO and NOX. 
The public transport companies are engaged in a process to control the gaseous and the solid wastes. In this 
context, the following actions have been implemented: 
x Most public companies have places of computer-assisted maintenance management systems enabling them to 
better manage the preventive maintenance of vehicle engines. This had an impact on reducing failures of 
these motors in energy consumption and toxic gases emissions. 
x Public companies have outsourced the management of their solid waste to specialized companies. 
x The regional transport companies Kairouan and Nabeul are equipped with a GPS system for rigorous 
monitoring of bus fleet, for example borrowed circuits, braking, cornering, etc. This system leads to a 
reduction in energy consumption around 7%. 
These instructions are insufficient, on the one hand, they do not cover all the regional transport companies, and on 
the other hand, it is not possible to quantify the emissions of pollutants due to public transport and to assess the 
impact on public health. 
3.2. The spatial planning and the urban development are insufficient 
The imbalance in the distribution of economic centers and residential areas has created a high demand for 
displacement. These consequences demonstrate the desirability of introducing a sustainable transportation concept 
throughout the urban planning process. In order to contain any imbalances between supply and demand for 
transport, the UDM† has created projects for development of public transportation in urban areas, with the aim of 
organizing and controlling the private car of major cities in urban Tunisia.  
The UDM has developed strategies to limit the access of individual’s cars in the cities center by the 
implementation of major public projects. Among the projects that have been planned, we indicate; 
x The project implementation of Fast Rail Networks: this project will serve the towns surrounding the city of 
Tunis (Borj Cedria Fouchana, Mouhammdia, M'nihla, North Aiana, Ezzouhour, Zahrouni, Sejoumi). This 
network will provide one-third of public transit in Greater Tunis. 
x Extension of Metro lines towards the Ennasar and Ain Zaghouan neighborhoods. 
x Implementing auto fleet management software in the public transport operators. 
Unfortunately, these projects are pending and waiting for approval. The planning process in Tunisia provides 
that each city has its own management plan. It has implied all regions will not benefit for an effective transport 
system. 
3.3. Increased fleet and congestion of cities 
The Urban development has gradually made to the outside of city centers. This caused an imbalance in the 
geographical distribution of economic activity (workplace) and residential centers (living quarters). This it has 
created a high stress of transport on roads leading to the city center, for example, the western peripheral focuses 
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37% of the population of Greater Tunis and offers only 12% the jobs of its population. This development requires a 
rebalancing of the supply of transport links and the conduct of large investments accordingly. The efforts are being 
made through the network extensions of the metro, with the future “Fast Rail Networks” and “the Sfax metro” 
projects. In addition, the car park has almost doubled between 1996 and 2008 to over 1.3 million vehicles, at the end 
of 2013. The park has about 1.74 million vehicles. We have seen the registration at a rate of 10,000 vehicles per year 
in 1960, at the moment; it concerns nearly 60,000 vehicles per year since 2006. The increase in the fleet has resulted 
in a growing use of individual cars. In the three major cities (Tunis, Sfax, Sousse), the share of individual transport 
is about 60-70% against 30-40% for public transit. Nevertheless, the road infrastructure has not followed the 
development of the park, generally, roads suffer from bulky. This finding has negative impacts on various 
parameters, for example, the increasing fuel consumption due to a difficulty of driving in the congestion road, the 
risk of accidents and the decreasing of the efficiency of public transportation with more irregularity and less 
punctuality. 
3.4. The decline in the share of public transit 
In major cities in Tunisia, the share of individual transport is about 60 to 70%. This is due the absence of a 
public transport service in the main residential areas of these cities, for example, some residential areas of Greater 
Tunis as (El Menzah and El Bouhaira), which represent a high concentration of the population, it is not well served 
by public transport. It has led to a high concentration of passenger cars with a low occupancy rate. Moreover, the 
offer of the TRANSTU‡, which represents 80% of the urban public transport in Greater Tunis, has evolved only 2% 
per year over the last ten years but the transit demand has grown to an average of 6% per year over the same period. 
In addition, a new form of non-regular collective urban transport has been well developed in recent years. It is the 
collective taxi which has grown from about 30% between 2011 and 2012 to reach 1,723 cars in Tunisia. This type of 
transport has filled some of the urban transportation needs and especially suburban, since it is available and used the 
same bus transport circuits. This type of transport has no reserved stations and exploited a parking area around the 
bus terminal stations which had the effect of increasing the congestion in the road. In terms of quality, the public bus 
loses more and more of its attractiveness. The density of travelers has much to do with that, since it has 9 passengers 
per square meter, which is a very high rate. In against part, to lower this ratio would require significant investment. 
For example, the transition to a density of 8 travelers per square meter requires an investment of 174 additional 
buses, which is still high. Also, the bus suffers from congestion at the rush hours. This results a very low 
commercial speed (7-10 km/h in Greater Tunis), which involves significant decreasing of travel time. 
4. Measuring the performance 
The term performance is frequently used in the transport sector. This concept refers often to very different 
criteria combined to solve the problem of profitability. We can define the performance as the achievement of 
objectives, specifically, the optimization of services provided to citizens. Our goal is to provide a management 
system for controlling the regional companies by measuring the effectiveness, efficiency, economic status and the 
quality of service offered to users. We reported that the choice of indicators should be established with pragmatism, 
we made sure to choose indicators that we will be able to calculate easily and with data availability. So the 
indicators have to be operational no questionable and reliable. We proposed the following indicators. We indicated 
also their definition and the method of calculation. 
Economic criteria:  to measure the economic state for public companies. Also the current situation of the public 
company can be identified. We can distinguish into two sub-attributes; 
Coverage rate: The coverage rate is a ratio used in economics to bring the balance of the current account (trade 
balance (recipes) with invisibles balance (expenses)). It is an indicator measuring the economic independence of any 
company. It ensures the economic sustainability of public transport and the financial contribution from users. For 
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this sub attribute we found 3 cases; 
When the coverage is less than 100, the trade balance is in deficit. It is said that the trade balance is negative. 
When the coverage is equal to 100, the trade balance is equilibrated and it is said that the trade balance is zero. 
Finally, when the coverage ratio exceeds 100, the balance of payments surplus and the trade balance is become 
positive. 
Investment: The public transports require a very significant investment according to the technique used and the 
population areas density. However, investments costs are used for individual transport, an indirect manner, for 
example the renewal, repair the road network and the constriction of the parking area. In our research we are 
interesting the investment only concerns of the public transportation as an example the investment of create new 
lines of buses, renovation costs of rolling stock, etc. These performance indicators, measures investments, made to 
restore or improve the public transport. The investment is decomposed by two variables; the investment cost and the 
density population of each city during 7 years (from 2007 until 2014). 
Efficiency criteria: (citizens point of view) that it measures the expectation of citizens from public policies (e.g. 
reduce the phenomenon of congestion). First you need to specify the objectives of the public transport company in 
Tunisia urban. We indicated, the policymakers of public transport are interested to increase the displacement, also 
increase the revenues per (employee and vehicle). So three sub-attributes are appeared; 
The displacement per thousand people: This indicator allows the easy physical access (installation of 
lines/territories) and to measure the demand for transport in volume. 
The revenue Per Employee: This criterion is used to qualify the profitability development. It can be measured by the 
ratio between the revenue and the number of employees. 
The revenue per number of vehicle: This criterion is used to qualify the income from vehicle. It can be measured by 
the ratio between the revenue and the number of vehicle. 
Effectiveness criteria: (point of view of the taxpayer) that it focuses on the optimization of the means employed 
by relating the products obtained with the resources consumed. This criterion measures the ratio between the targets 
that have already set by the government with the satisfaction of customer. Generally, the effectiveness is defined as 
the optimization between the resources mobilized and results (service realized), differs from efficiency which is 
defined as the degree that the goals have been set. In the field of urban transport, the distinctions between the two 
terms are complex and varied as recalled (Baumstark et al., 2005)14. In addition, the authors emphasize the need to 
distinguish two types of effectiveness, depending on the nature of the considered output, input and supply, we found 
the concept of productivity effectiveness, for which the offer made is reported with the inputs. Second, the 
commercial effectiveness, which focuses on the use of this offer, it is equal to the ratio between outputs and supply 
(usually measured by the utilization rate, defined as the number of travelers per vehicle.km or km-products). In our 
research, we used two types of data for input {number of places, number of employees}, only one given for the 
output {number of travelers} and finally two data for offer {km-products, number of places-km offered}. For the 
productivity effectiveness, it is necessary to decompose this indicator into two sub-attributes; 
The labor productivity is the ratio between the number of places offered in kilometer and the number of employees. 
Capital productivity is the ratio between the number of places offered in kilometer and the number of places. 
The two last sub attributes provide to measure the profitability of working in the public transport sector. 
Quality of service criteria: (point of view of the user) this indicator measures the improvement of the service 
provided to the user (e.g. reducing the travel time). It is an important element in the management of services. It helps 
to clarify goals achieved by the regional companies as far as customers and proposed equipment is concerned, also it 
manages performance of the transport operators and estimates the degree of customer satisfaction. In other words, 
the service quality defines the level of satisfaction expected by the customer depending on organization capacity. 
This indicator provides the opportunity to achieve one or more points of urban space, taking into account the 
different means of transport available. We have many criteria to measure the quality of service, we indicated: 
Accessibility is good if the various vital functions of the city are connected in terms of time and comfort, they well 
be strictly acceptable by the user. We can be measured by two attributes.  
Kilometer per inhabitants: This indicator measures the ratio of products kilometers with the population density. 
Kilometer per length line: This performance indicator measures the ratio of products kilometers and line length. 
We found two other indicator allow to measure the service quality criteria, we mentioned; 
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Availability: The availability of equipment is a measure of the performance obtained by dividing the time, when the 
equipment is operational, by the total time. This ratio is conventionally expressed as a percentage. 
Average age of the fleet: This performance indicator is used to ensure the sustainability of the transport heritage and 
to measure the age of the rolling stock. Note: The life of a subway train or tram (30 to 35 years) is much greater than 
a road vehicle (7-15 years) that it is necessary to dissociate the average age of the fleet based on the type of material 
(road, rail). 
The hierarchy structure (fig 1) is used to study the interaction between the components of the problem and their 
impact on the solution. The indicators are quantitative data, and this model is proposed by minister of transport in 
Tunisia indicating also the weight of each criterion and their importance. We used AHP method to determine the 
various hierarchical levels, and to found the most efficient operator exploits the road network.  
 
                                                           a) 
 
 
 
 
 
 
 
 
 
 
 
The figure 1 above shows the hierarchy structure of our research using 4 criteria (level 1), 10 sub-criteria (level 2) 
and 4 sub sub-criteria (level 3), these instructions can be determine the performance (level 0) for public transport 
operators. To summarize, the table below 1 illustrates all the criteria that we have developed (section &4) with other 
criteria that we have found in the literature, as the Benchmarking model (Aarts & Houwing, 2015)15. The table 
below defined the variables, unit and computation method for all criteria of our model. 
Table 1: Different criterion for model competition 
Criteria  Variables  Mode of 
computation 
Unit Local 
weight 
Global 
weight 
Economic     0.54  
Coverage rate A: Total commercial revenue, in dinars 
B: Total operating expenses, in dinars 
(A/B)*100 % 0.75 0.4 
Investment A: Investment expenditure associated with 
transport public companies. 
B: Number of inhabitant according to the 
latest census by the National Statistics 
Institute, in 2014 
2014
2007
i
ii
A
B
 
 ¦  dinars/ 
inhabitant 
 
0.25 
 
0.13 
 
Efficiency    0.09  
The displacement per 
thousand inhabitant 
A: Moving, action, for a person to go from 
one place (origin) to another place 
(destination) 
B: Number of inhabitants 
A/B Displacement/ 
th- inhabitant 
0.63 0.056 
The revenue Per 
Employee 
A: The total revenue 
B: Number of employees 
A/B dinars/employee 0.23 0.02 
The revenue per number 
of vehicle 
A: Total revenue. 
B: Number of vehicles used 
A/B dinars/vehicle  0.13 0.011  
Performance 
 Economic 
Coverage 
rate 
Investment 
Efficiency 
Displacement 
Revenue/vehicle 
Revenue/eployee 
Effictiveness  
Productivity 
Labour  
 Capital  
Utilization 
rate 
 Quality  
Accessibility 
Per inhabitant 
Per  line  
Average age  Availability 
Fig 1: The hierarchy structure 
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Effectiveness    0.13  
labor productivity A: Places kilometer offered, thousand 
places-kilometer 
B: Number of employees; thousand 
employees 
A/B Places-
km/employee 
0.5 0.042 
Capital productivity A: Places kilometer offered, thousand 
places-kilometer 
B: Number of place, thousand places 
A/B places-km/place 0.5 0.042 
utilization rate A: Number of travelers; thousand travelers 
B: Number of km-products; thousand 
kilometers-products 
A/B travelers/km-
products 
0.33 0.042 
Quality of service    0.24  
Kilometer per 
inhabitants 
A: Kilometer produced by all public 
transport vehicles 
B: Number of inhabitants 
A/B km/inhabitant 0.5 0.081 
Kilometer per length 
line 
 
A: Kilometer produced by all public 
transport vehicles 
B: Line Length: Average journey there and 
back, whether identical or not, including 
common routes to other lines of the same 
mode transport 
A/B km/km line 0.5 0.081 
Average age of the fleet 
 
B: all vehicles used by operators of the 
transport network, including the reserve. 
Ai: Age of each vehicle, i years ranging from 
0 to infinity 
0 ii
A
B
f
 ¦  Years 0.2 0.048 
Availability  We are using equipment which has a mean 
time to failure (MTTF) of years and mean 
time to repair (MTTR) 
MTTF
MTTF MTTR
 % 0.11 0.026 
 
The Table 1 exhibits the local weights for each criterion in each level. The results show that in the second level 
and third level of criteria, it had been prioritized as the first level followed by economic criteria (0.54), efficiency 
(0.09), effectiveness (0.13) and quality of service (0.24). Also depend on the local weights. The global weights are 
calculated by multiplying the local weights with criteria, sub criteria and sub sub-criteria with a sum must be 
necessarily equal to 1. These indicators are the main tool of our research. We used a support system for multi-
criteria decision, including the AHP method. We are ensuring the comparability and the virtual competition among 
the regional companies (operators of public transport). The Virtual competition arises from the possibility to 
compare the performance of several operators even when they do not use the same lines and the same network. 
5. Analytic Hierarchy Process 
The analytic hierarchy process is a structured technique for organizing and analyzing complex decisions, based 
on mathematics and psychology. The AHP is one of multi criteria decision making method that was originally 
developed by Prof. Thomas L. Saaty in the 1970s and it has been extensively studied and refined since then. In 
short, the AHP is a decision support tool which can be used to solve complex decision problems. It uses a multi-
level hierarchical structure of objectives, criteria, sub criteria, and alternatives. Also, this method has been used with 
success, especially in the field of planning (the choice of project, equipment selection, investment choices, etc.),  
industrial engineering applications, and any point of the plan realization when it is necessary to make a decision.  
The AHP has several advantages over other multi criteria methods. First, it is simple, flexible in use, and it helps 
comprise subjective and objective measurements offering useful mechanism for checking their consistency and 
alternatives which members of the team suggest. Second, the AHP method has the distinct advantage that it 
decomposes a decision problem into its constituent parts and builds hierarchies of criteria. Here, the importance of 
each element (criterion) becomes clear. Finally, AHP approach helps decision makers to rank alternatives based on 
the decision makers’ subjective judgments regarding the importance of the attributes. AHP provides an accurate and 
efficient methodology to find the relative importance of each of the needs in the hierarchy. 
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The structure of the typical decision problem considered in this paper consists of a number, say M, of 
alternatives and a number, say N, of decision criteria. Each alternative can be evaluated in terms of the decision 
criteria and the relative importance (or weight) of each criterion can be estimated as well. Let aij (i=1,2,3,...,M, and 
N=1,2,3,...,N) denote the performance value of the i-th alternative (i.e., Ai) in terms of the j-th criterion (i.e., Cj). 
Also denote as Wj the weight of the criterion Cj. Then, the core of the typical MCDM problem can be represented by 
the following decision matrix (fig 2). The decision maker defines priorities by comparing in a binary way the 
elements of the hierarchy. For each level of the top down, it must compare the two elements both from the top 
criterion. In formulating its priorities he can use the binary comparison scale below (table 2). 
 
         b)                                           Table 2: Basic rating scale for pair wise comparison 
 
 
 
 
 
 
 
 
                   Fig 2: decision matrix 
 
Saaty’s Method. This can be defined as a method of normalised arithmetic averages. The prepared pairwise 
comparison matrix is normalised. As a result of the normalisation, matrix A=[aij] is transformed into matrix B = [bij]. 
The elements of matrix B are calculated according to the following formula : 
 
                                                                                                                                                                                      (1) 
 
 
Calculating the preference between the elements under investigation (prioritization vector; w = [wi]) is performed by 
calculating the arithmetic averages from the row of the normalized comparison matrix. The components of this 
vector are calculated according to the formula: 
 
 
                                                                                                                                                                                      (2) 
 
A significant element of the AHP analysis is the calculation of consistency index CI and consistency ratio CR for 
each comparison matrix, which indicate the extent to which ratings provided by a given expert are mutually 
consistent: 
 
 
                                                                                                                                                                                      (3)        
 
                                                                                                                                                                                      (4) 
 
 
Where         is the highest matrix eigenvalue, n is the number of objects being compared, and RI is the random index, 
the value of which is determined depending on the matrix dimension n on the basis of a table as proposed by (Saaty, 
1998)16. The comparisons are assumed to be internally coherent when 10%CR d . Otherwise, it must be considered 
that inconsistencies have occurred in the comparison process, and therefore the comparisons must be repeated while 
verifying the awarded ratings. 
After the decision matrix is prepared, the weight of priorities is divided. Given the decision matrix, the final weight        
(A*AHP )  of the alternative in terms of all criteria combined are determined according to the formula; 
AHP Scale of Importance 
for comparison pair (aij) 
 
Numeric Rating 
 
Reciprocal 
Extreme Importance 9 1/9  
Very strong to extremely 8 1/8  
Very strong Importance 7 1/7  
Strongly to very strong 6 1/6 
Strong Importance 5 1/5 
Moderately to Strong 4 1/4 
Moderate Importance 3 1/3 
Equally to Moderately 2 1/2 
Equal Importance  1 1  
1 2 3 N
1 2 3 N
11 12 13 1N
21 22 23 2N
31 32 33 3N
M1 M2 M3 MN
       C    C    C  ... C
Alt. W    W   W  ...W
__________________
A1    a   a   a  ... a
A2    a   a   a  ... a
A3    a   a   a  ... a
. . . . . .
AM   a  a  a  ... a
max
1
nCI
n
O  
CICR
RI
 
1
n
ij
j
i
b
w
n
 
¦
1
ij
ij n
ij
i
a
b
a
 
¦
maxO
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                                           For, i=1,2,3,...,M                                                                                                                (5) 
 
 
The AHP method uses a pair wise comparison matrix in order to identify the importance between two attributes 
or data.  The weight of each criterion was determined by the experts of public transport in Tunisia, in particular, the 
statistical direction of transport minister. AHP gives a vector of priorities, which distributes 100 % among the 
system. Our model, composed by 4 criteria (level 1), 10 sub-criteria (level 2) and 4 sub sub-criteria (level 3), these 
instructions can be determining the performance (level 0) for public transport operators. Table 3 shows the 
preference matrix for level 1, as attributed by experts, the prioritization vector calculated by AHP method. The CI, 
and CR, the consistency ratio. As CR < 10 %, the prioritization is valid. The matrix was reorganized according the 
found priorities. 
Table 3:Preference matrix, prioritization, CI and CR 
  Economic Efficiency Effectiveness Quality Prioritization CI CR 
Economic 1 5 4 3 54% 1.63% 1.81% 
Efficiency 1/5  1 1/2  1/3 9%   
Effectiveness  1/4  2 1 1/2  13%   
Quality 1/3 3 2 1 24%   
 
We performed all the calculation instructions indexed in the Eqs. (1)-(2) for determining the priorities for level 1, 
we can be found,  0.54 for economic, 0.24 for quality of service,  0.13 for effectiveness, and 0.09 for efficiency.  
We used also the Eqs. (3)-(4) for determining the consistency index and the consistency ratio, we get the following 
distribution, CR=0.018≤0,1 and CI=0.016, with       =0.9 for n=4. In the same manner, we determined the weight of 
each level; the results of local and global weights are indicated in the table 1. 
6. Results and discussion 
We assured the comparison between 4 operators of urban transport, TRANSTU, SORETRAS, STS and SRTGN, 
whose activities is to provide passenger transport service by bus in the Tunisian territory, respectively, the Greater 
Tunis (governorates, of Ariena, Tunis and Ben Arous), Sfax, Sahel (the governorates of Sousse, Monastir and 
Mahdia) and the governorate of Nabeul.  The table 4 below illustrates the data in 2014 for these companies.  
Table 4: The data of different operators 
 
Criteria  
 
TRANSTU 
 
SORETRAS 
 
STS 
 
SRTGN 
 
Unit  
x Economic       
Coverage rate 17.56 26.42 34.36 62 % 
Investment  5.5 5.78 4.7 5.9 dinars/inhabitant 
x Efficiency      
Displacement per thousand inhabitant 0.3 0.24 0.23 0.21 displacement/th- inhabitant 
Revenue per employee 5.42 9.5 14.4 28.89 dinars/employee 
Revenue per vehicle 26.15 38.68 49.58 151.85 dinars/vehicle 
x Effectiveness      
 Labor 0.71 0.72 1.93 1.05 places-km/employee 
 Capital 35.2 29.35 44.48 55.36 places-km/place 
Utilization rate 4.46 4.61 5 3.72 travelers/km-products 
x Quality of service      
 Kilometer per inhabitant 15.85 11.94 14.47 9.84 km/inhabitant 
 Kilometer par line 5706 1120 1564 1141 km/km line 
Availability 64.16 57 81 83 % 
Average age of park 7.83 8.08 7.75 8.75 Years 
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We studied the possibility to compare the performance of several operators by determining the most efficient 
regional operator.i.e. what is the best regional companies exploit the road network. If this comparison shows that the 
performance of the public operator is insufficient, it will suffer a strong pressure to become more effective and 
efficient. We calculated the scoring of performance for all possible alternatives, in which the relative priorities for 
an alternative are multiplied by the importance of the corresponding criteria and summed over all criteria, as 
indicated in Eq. (5). We identified the most successful regional company. The result in the table 5 below shows that 
the Nabeul ‘s regional company transportation (SRTGN) in 2014 is the most successful public company, 
respectively STS, TRANSTU Company, and SORETRAS are ranked in ascending order. 
 
Table 5: The rank of transport operator                                                 
Operator 
Weight of 
economic Rank 
Weight of 
efficiency Rank 
Weight of 
effectiveness Rank 
Weight of 
quality Rank 
Weight of 
performance Rank 
TRANSTU 0.046 4 0.028 1 0.015 4 0.1 1 0.19 3 
SORETRAS 0.07 3 0.019 3 0.023 3 0.037 4 0.15 4 
STS 0.08 2 0.016 4 0.06 1 0.048 2 0.2 2 
SRTGN 0.34 1 0.024 2 0.038 2 0.047 3 0.45 1 
The table 5 above shows the variation in weight for each regional operator of public urban transportation. This 
operation has shown that companies are often different within specified criteria, such as TRANSTU has the best 
quality service, compared to other operators, but it knew, too, a weakness in the other indicators. This is an 
important element, for each regional operator needs to monitor their performance for all different criteria. We can 
also measure the degree satisfaction of the customer, by relating the criteria efficiencies with the criteria of 
effectiveness; it is illustrated in the fig 3. We noticed that the best value rapport is found for the company SRTGN 
and STS. They have found a good compromise between two criteria (efficiency, effectiveness), but this ratio is 
always remain substandard, it is less than 50% of the maximum capacity for all operators to satisfied the customer. 
These finding shows that the public transport companies do not reach relieve the travel request. 
 
           c)                                                                                    d)                                                                                           
 
 
 
 
 
 
The rapport between economic and quality of service criteria, view in fig 4, illustrates the company of SRTGN is 
very far compared to other operators. This company has tried to find a good compromise between expenditure and 
qualities offered to users, but it can do better when they exploit the resources of a suitable manner.  
We have proposed possible solutions to cushion the failure and improve performance in the coming years. We 
mentioned some indicators of regulations.  
• Encourage more the person using public transport 
• Reduce the number of people who tend to take the cars during peak hours. 
• Develop multimodal platforms that connect public transport with other modes by improving service quality 
with a modal competitiveness. This means, all modes of transport are competing to ensure the movement. 
Fig 3: The degree satisfaction of the customer 
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Fig 4: The rapport between economic and quality of service 
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• Share the power of decision, it must be consistent with the distribution of financial responsibilities, that is to 
say, the authority decides should have a financing responsibility. 
• Share accountability and decision-making power between the Department of Transport and Regional 
companies. 
• Improve business efficiency and productivity by increasing the use rate. Is it justified to make run in distant 
peripheral, diesel bus consuming 40 liters per 100 km, to transport just 2 people? 
7. Conclusion and future work 
The regulations related to land transport require a larger contribution of the State, such as the compensation to 
the operator a loss of earnings due to reduced rates and to free displacement. Also, the financing of investment in 
equipment (spare parts, fuel consumption, etc.) is funded solely by the state. It is true that the state pays more than 
200 thousand dinars per year as reduced internal rates but this amount is insufficient to cover the deficits. This is 
why the question of the performance of regional public transport companies arises, firstly, we can justify an 
improvement in regional companies can improve the performance of the transport system. Secondly, the regional 
companies do not use their full capacity; it is believed that these companies could do better in terms of effectiveness, 
efficiency, quality of service. Finally, they can improve the decision making in order to amortize some financial 
damage. Our performance model can be improved by adding other criteria and sub-criteria but inexistence of official 
data prevents to develop a complete and practice model that we will do in future work. 
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